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INOACHUTEJIBHAA 3ATINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Takxke Ha OcCHOBE (herepabHOM
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHMS, PEKOMEHAYEMYIO II0CJIEA0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydJaromuxcsi, ONpeeiseT BO3SMOKHOCTU IIpeaMeTa JJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM O0O0yUYeHHs] XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJIOB Y4e€OHO-ITO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IIPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET pealMu3alMid BO3MOXKHOCTEH Il caMOpa3BUTUS U (OPMHUpPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKINOHATIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHON  JEesATEeTbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHss B OOyYEHHH XUMHUU OOECIEUMBAIOTCS CIEUU(UKON Coaep KaHUs
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI IIEpBOHAYAIbHBIX MOHATUH XUMUHU, OCHOB HEOPraHMYECKONW XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHue CKIIAJbIBAETCS U3 CHUCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLMUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.



TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHUH CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
OPOMCXOOUT C MPHUBJICYEHUEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNH K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YUEHHUH BEILIECTB U XUMUYECKUX peakluil, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpaleHus C BelECTBAMHU B MIOBCEIHEBHOM KU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PpELICHUH, CHOCOOHOW alanTHpOBAaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJIEHHOCTb OOyYEHHUS Ha CUCTEMaTHYeCKoe MpHoOIIeHHe o0yJaroIuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHHI0 OOY4YaroIMMUCS OIIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBON JEATEIBHOCTH B LESIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBiseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poiib XMMHM B JKM3HM 4YellOoBeKa. XUMHUsA B CUCTEME HaykK. Tena u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KommmuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmoCBsA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMHUYecKkue ypaBHeHMs. Kinaccupukanus XUMHUYECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpatieHus ¢ 1a0opaTOpHBIM O0OpPYIOBaHHUEM, W3YYEHHE U ONHUCAHHE (PU3UUYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mela ¢ KUCIOTOM) SIBJICHUM, HAaOI0IeH e
U ONMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJIEHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, AUCTUIUISLIMS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3yabTaTOB MPOBEJIEHUS ONBITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMsI MACChl, CO3JIaHHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl HOJTy4YeHHs KHUCIOopoja B JabopaTopuu H
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocroe BemecTtBo. HaxoxxaeHue Boxopoga B IIpUPOJIE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoTr Boabl B IpUpoJie. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuzos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKCHUJ0B. PU3NUYECKHE U XUMUYECKHAE CBOUCTBA OKCUAOB. [lonyueHnue okcuIoB.



OcnoBanus. Kmaccudukamnust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHUe, paclio3HaBaHHE U
U3YyYeHHUE CBOWMCTB BojaOpoaa (ropeHue), B3auMmojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAHNE OOpA3llOB HEOPTaHUYECKHUX BEIICCTB PAa3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJIaMu,
peakuMii HeWTpaiau3aluud, IMOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
Menpneseea. Ctpoenune aToMOB. XUMHYECKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbBIC
peakuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMHUYecKHx »diemMeHToB J[. .
MenneneeBa. KopoTkonepuoanas u uimHHonepuojHass (opmbl Ilepuoandeckoit cuctembl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI dJIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB INepBbIX 20 XUMHUECKUX 3J1eMeHTOB [leproanyeckoil cucTemMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepunonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB IO IpyNIaM M epruoam.

3nauenue [lepnoguueckoro 3akoHa u Ileprogudeckoil CHCTEMBI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MeHnenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas " HeMnoJIsipHast) CBS3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. VloHHAas CBS3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
LMHKAa C pacTBOpPamMH KHCIOT M IIEJIOYEed, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHHUE, PEAKIIUHU PA3JIOKEHUS, COETUHEHMS).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXnpeaMETHBIX CBSI3€M MPU M3YYEHHU XMMHMH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HaY4HbIE IOHATHS: Hay4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocepa, ruzapochepa, MuHepasibl, TIOpPHbIE IOPOJbI, IOJE3HBIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. Ilepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHHU CBOWCTB XHUMHUYECKUX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTAIMYECKON PEIMIETKM M BHJA XUMHUYECKOU
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIESCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHHM, TeHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKHE YPAaBHEHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHYECKON PEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH, SJEKTPOHHBIH OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YcCioBHUsSI MPOTEKaHUs peakIMil HOHHOTO OOMEHa, MOJHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYeCKHUX BEIEeCTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HaTpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, HCCIEI0BaHUE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIECCa IUCCOLMALUN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIACICHME ra3a, 00pa3oBaHME BOJBI), OINbBITOB, WIIIOCTPUPYIOIUX [PUMEPSI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEHHE, pEaKLUU DPas3IoKEHUs, COSAMHEHHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TajgoreHoB. OcCOOEHHOCTHM CTPOCHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHus. CrtpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  XuopoBopopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBa, IOJIydeHHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3y1eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyYecKHe CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHE M XMMUYECKUE CBOICTBa
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ COoeIMHEHUN B IMpUpoae. XHUMHUECKOE 3arps3HEHHE OKpY’Karollel cpebl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakrepucTuka 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHUCIEHHs. A30T, paclpoCTpaHEHHE B MpHUPOJE, (U3NYECKHE H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTA, €€ IOJIy4EHUE,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIEH Cpebl COSIUHEHUIMU a30Ta (KHUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 37aeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuus. KpyroBopot yriepoaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
NOJIydeHUEe U TPUMEHEHHEe. DKOJIOTHYeCKHUe MpoOeMbl, CBsI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIOTE3a TI100aIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3P@eKT. YroibHas KHCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COEJUMHEHHUSX yriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHOIOTHYECKN BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepHalbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE M IPUMEHEHHUE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemaus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHUJACOMATEPUAIOB), O3HAKOMIICHHE C O0OpaslaMu XJIOPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOleHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHUE XUMUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peakIMu Ha Cynb(ar-uoH W HaONOJIeHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHHUE BUICOMATEPHAJIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJECOMATEPHUATIOB), M3YUEHHE MOJENIEeHd KpUCTAUNIMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyYCHHE, COOMPAHHE, paclio3HABAaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO rasza, MPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIILIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIB HaTpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii M KalbLUW: noNokeHue B Ilepuoamueckoit
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXICHUE B
npupoje. Puznueckue U XUMMUYECKHUE CBOMCTBA MAarHus U Kanblus. BaxHelue coequHeHus
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B mpupojae. Ousndeckne U XMMUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCHIA U THUIPOKCH]IA AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu skene3a (II) m xenesa (III), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pas3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJNb30BaHHE BHAEOMATEpUAsOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTEPHAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHUs JKele3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblys, allOMUHUS, LUHKA, *kene3a (II) u xenesza
(I1), meau (II), HaOnroeHUe M OMHMCAaHUE MPOIECCOB OKPAIIMBAHMA IJIAMEHU MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKPYKaroIlel cpefbl (MpeaeabHas 10IMyCcTUMAas KOHLIEHTpaus
BemecTs, ganee — [1/1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalIoB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoswcnpeomemmnnie ceasu

Peanuzarus MeXNpeaMETHBIX CBA3€H MPU M3y4YEHUU XUMHUHU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIacCHU(UKalusi,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKHI 3aps], M[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUIMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€AVHMILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE311b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOI M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPAaBUIAMU U HOpPMAaMM HOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xat0T TI'OTOBHOCTh OOYYarOIIMXCsS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHUYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh J1OCTOBEPHONW MH(POpPMALUE O MEepefoBbIX JOCTUXKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IpPEICTaBICHNUS O COLMUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOILM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISAIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa ¢ MPUPOJHON Cpeloi, o ponu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBII€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0aeMbIX TPOLIECCOB U SIBICHUN, IMO3HABAaTEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIEHUSI alKorojs, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuil U Tpyaa pa3IuyHOro pojia, yBaKEHHUE K
TPyAy M pe3ylbTaTaM TPYIAOBOH [EATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
IOPEIMETHBIX 3HAaHMM 10 XHWMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU



MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHHUSI TIPaBUIl 0€30MacHOr0 MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILICHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0OB XMMUH, FKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHSATHH (BBIACNATh MX XapakTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy O0BEKTaMHU U3YU€HHUs, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJA0M MPOIECcca, CAMOCTOSITEIHHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAILIUIO PA3TUIHBIX BHJIOB
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSTH Pa3IMYHbIe METO/IbI U 3aMPOCHI PU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHbBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCHOIb30BaTh M AHAJIU3UPOBaTh B IIpolecce y4yeOHOM M HcCiIel0BaTeNbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yMEHHUs 3aJaBaTh BOIPOCHl (B XoJe auanora M (W) AUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 pPE3YJIbTAaTOB BBINOJHEHUS XUMHYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPU PEIIEHUMHM BO3HHUKAIOIIMX IPOOJeM Ha OCHOBE Ydéra
OOIMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcaibHble Y4eOHbIe AelicTBHA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, TPE/IaraéMble B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTAaTOB IO OCBOCHHUIO O00S3aTENBHOTO COJNEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarluMucs Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JAEWCTBMM, crneuuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonny oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas M MOJIEKYyJsIpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas 0Nl XHMHUYECKOTrOo
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTENICHb OKUCIICHUS, XUMUYeCKasl peakius, Kiaccuduxanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEAKIUH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
o0MeHa, 9K30- ¥ SHO0TEPMUYECKHUE PEAKIMU, TEIIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paguyc aromMa, XMMHUYECKas CBS3b,



NOJIIpHAsl M HEIOJISIpHAsi KOBAJIECHTHAsl CBs3b, MOHHAsl CBSI3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBICHHS (OpPMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHHH 1o ¢GopMynaM, BHI XUMHYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosoxeHuss B Ilepuonnueckoid cucTemMe, 3aKOHOB COXPAaHEHUsI MAcChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymnma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJIIEMEHTOB (COCTaB MW 3apsia sapa, oOllee 4YHUCIO SJIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOMICTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHSI XUMUYECKUX MTPEBPALICHUI B pa3IMYHbBIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHONU JEATEIIBHOCTH — aHAIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JUI M3Y4YECHMsS CBOMCTB BEIIECTB U XUMHUYECKHUX PEaKIIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATTbHBIN U MBICICHHBIN);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSAMHU TIO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOIYYEHUIO
U cOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, peHodranenH, METUIOpaHK U IPyTre).

K xonmy oOyueHust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMMHYECKasi peakius, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakimnu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,



HEBJICKTPOJIUTHI, AJEKTPOJIUTUYECKAs JAUCCOLMAIMS, PEaKUUd HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETaJNIM4ecKas), KpUCTAJUIMYECKas pelETKa, KOppOo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
MOHATHS NPH ONMCAHUU BEUIECTB U MX MPEBPALICHHIA;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COEIMHEHUH Mo (QopmynaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIGHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1IeMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pasiMuaTh IMOHATHS «TJIaBHas mnoirpymma (A-
rpynna)» u «mnobounas mnoxrpymmna (b-rpynma)», maneie u Ooybliue TEPUOJBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AIEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJieax MasbIX MEPUOJIOB U TJIABHBIX MOArPYNN C YYETOM CTPOEHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (MO YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKUUU BEIIECTB, IO TEMJIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUAMU KUCIIOT, IIEJI0YEd U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
pa3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIIECHUH B Pa3INYHbBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOHN peaKInm;

coOnrofaTh TMpaBuja MOJb30BAaHUS XHMUYECKOM TMOCyno U J1abopaTOpPHBIM
o0opy/soBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

NPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAUECTBEHHBIM COCTaB Pa3UYHBIX BEIECCTB!
pacrio3HaBaTh OIBITHBIM TyTEM XJIOpUA-, OpoMuia-, Moaun-, kKapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENIBHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAaHHWS — HAOMIJICHUE, W3MEPEHHE, MOJICIUPOBAHME,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
HaumenoBanue Kosmyectro

Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa31eJioB H TEM yacoB

n/n o0pa3oBaTe/bHbIE PeCypChl
IporpaMmmabl Bceero

Paszgea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUSA

XuMUs — BaKHas
11 00J1aCTh €CTECTBO3HAHUS 5 bubnmoreka [JOK
' U IPaKTHYECKOM https://m.edsoo.ru/7f41837c

JACATCIIBHOCTH 4YCJIIOBCKA

19 BeittecTBa 1 XUMHU4eECKHE 15 bubmuoreka [JOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopoa. 6 bubnuorexa [JOK
[MousiTre 06 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonsitue o 8 bu6mmoreka [JOK
KHMCJIOTaX M COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. 5 bubnuorexa [JOK
ITonsTHE 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 Sﬁfﬁrﬁié{iﬁ“ 11 bubmorexa HOK
R https://m.edso0.ru/7f41837¢c
Htoro 1o pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucreMa XuMHYECKHX 3j1eMeHTOB /1.
N. MenpeneeBa. Ctpoenne atoMoB. XuMu4ieckasi ¢Bsi3zb. OKHCINTEIBHO-
BOCCTAHOBHTE/IbHbIE PeaKIMH

Ilepronnueckuii 3aKOH 1
[lepnonnueckas cucrema
3.1 XUMHYECKHX DJIEMEHTOB 7
JI. 1. Mennene-ena.
Crtpoenue aToma

bu6mmoreka [IOK
https://m.edso0.ru/7f41837c

XUMHYECKAA CBI3b.

32 OKUCIUTENBHO- 8 bubmuorexa [JOK
' BOCCTAaHOBUTEILHEIE https://m.edso0.ru/7f41837¢c
peaxiuu
bu6nmoreka [JOK
Hroro no passeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edso0.ru/7f41837¢c

OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoauuecTBo
Ne HaunmenoBanue pa3aesioB YACOB JuiekTpoHHbIE (HUGPOBbIE)
n/n U TeM MPOrpamMMbl Beero oOpa3oBaTe/ibHbIE pecypchl
r
Pa3nen 1. BemecTBO 1 XMuMU4ecKHe peaKIuu
[ToBTrOopenue u yriybiaenue Bubsmorexa LIOK
11 SHATHMH OCHOBHBIX S https://m.edsoo.ru/7f41a636
paszenoB Kypca 8 kiacca
1.2 iii?;lﬁ;e HOCTH 4 bubmmorexa LIOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUui
DIIEKTPOJIUTHYECKAS Bubmorexa LIOK
13 AMCCOMMAIML. XMMHHECKHUE 8 https://m.edsoo.ru/7f41a636
peakuuu B pacTBOpax — '
Htoro no pazneny 17

Pazgen 2. HeMeTa/JILI M UX CO€IHHEHUSA

OO01mas xapakTepucThKa

bubnunoreka LIOK

2.1 XMMHACCIUX 3JICMEHTOR 4 https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["asnorenst
OO6m1as XxapakTeprucTruKa
29 XHMHYCCKHUX 3JIEMCHTOB 6 bubnunoreka LIOK
VIA-rpymmer. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHHS
OO01mas xapakTepucThKa
23 XHMHYECKUX AJICMEHTOB 7 bubmmoreka IIOK
VA-rpynmsl. A3ot, pocdop https://m.edsoo.ru/7f41a636
U UX COCIUHEHMS
OO6mrast XxapakTeprucTruKa
24 XUMHYECKHX DJICMEHTOB 8 bubnmorexa LIOK
IVA-rpynmsl. Yriepon u https://m.edsoo0.ru/7f41a636
KPEMHUH U UX COSIMHEHUS
Hroro no paszneny 25
Pa3nen 3. MeTa/jibl B MX COeAMHEHUS
. bubnunorexa LIOK
31 | Obmme caoficTsa MeTaNIOB 4 ipsim 500 W TH13636
32 Baxneiinine MeTaibl U UX 16 but6mmoreka [IOK
COCTMHCHHS https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 20
Pasznea 4. Xumus 1 OKpysKawomas cpeaa
41 BemecTBa 1 maTepuaisl B 3 but6mmoreka [IOK
JKU3HU YeIoBeKa https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

Ne KoJu
Ne il:uo :ecm JJIeKTPOHHBIe U (pOBBIE
11/-11 1o Tema ypoka 4ACOB oOpa3oBaTe/ibHbIE

TeM Bee pecypchl

am o

Pasznen 1. HepBOHa‘laJ'[LHLIe XHUMHYeCKHe NoHATHSA -20 yacoB

1 [Ipenmer xumuu. Pons xumun B
1 JKA3HU 4deJioBeka. Tesa 1 BelecTna. 1 bu6nmoreka [IOK
JlabopatopHas padota Nel «M3yueHue https://m.edsoo.ru/ff0d210c
(U3UYECKUX CBOMCTB caxapa U Cepb»
5 2 ITongarue o MeToax MMO3HAHUS B 1 bu6nmorexa LIOK
XUMHH https://m.edsoo.ru/ff0d227e
3 [TpakTuueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U MPUEMBI 1 bubmmoreka [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecu. CrocoObl
paszeneHust cMecei.
MOHCTPAIIMOHHBIH dKCIiepruMeHT No
4 ilil/l(;yfle}i{?due :noco60313 ;aigene;HﬂN 1 bubmorexa [IOK
, https://m.edsoo.ru/ff0d26ca
CMECEii: ¢ TOMOIILIO MAarHUTa,
¢buIbTpOBaHKE, BEITIAPUBAHNE,
JTUCTHIIISIINS, XpoMaTorpadusi»
;S et e 1 Do oK
. https://m.edsoo.ru/ff0d28c8
OUYHCTKHU MTOBAPEHHOM COJN)»
o C ol e K
https://m.edsoo.ru/ff0d2a6c
MOJIEKYI (IIIapOCTEPIKHEBBIX ).
7 ! [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0d2a6c
8 8 XuMudecKue dJIEMEHTBL. 3HAKH 1 bubnunoreka LIOK
(CMMBOJIBI) XHMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE.
9 JIeMOHCTpallMOHHBIN YKCIIEPUMEHT 1 bubmuotexa [IOK
Ne2 «3akoH coxpaHeHHs MacChl https://m.edsoo.ru/ff0d2d50
BEILIECTB»
o P s powow ok
‘ https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX DJIEMEHTOB
11 11 OTHOCHUTEIbHAS aTOMHAas Macca. 1 bubnunoreka LIOK
OTHOCHUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 12 MaccoBast 1011 XUMAYECKOTO 1 but6mmoreka [IOK

9JICMCHTAa B COCAMHCHHUU

https://m.edsoo.ru/ff0d350c
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13 13 KommuectBo Bemecrsa. MoJib. 1 but6mmoreka [IOK

Mounsipaast macca https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SBICHUS.

14 Xumudeckas peakius. JlabopaTopHas 1 bubnuorexa [JOK
pabota Ne3 «HabGmroneHue https://m.edsoo.ru/ff0d37fa
bu3HYECKUX U XUMHUECKUX SIBJICHUI

15 15 [Ipu3HaKy U yCIOBUS MIPOTEKAHUS 1 bubnuorexa [IOK
XMUMHUUYECKHX peaKiuit https://m.edsoo.ru/ff0d3al6

16 16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 1 Bu6muotexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88

o Dmeememenes L o K

N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX peaKini
18 Krnaccudukanus XuMHIecKux
oo oo o 0K
’ ' https://m.edsoo.ru/ff0d3f34
pabota Ned4 «[IpusHaku npoTeKaHus
XAMHYECKUX PEAKIUN»
1 M. B. JIOMOHOCOB — y4€HBIN-
19 ° 3HuHKJJII(?ne(;[H(()§(.) O60g;12HHe u 1 Bubmorexa HOK
N https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIIVS 3HAHHHA
20 20 KonrtponsHas padora Nel mo teme 1 Bbu6moteka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Paznen 2. BaxkHeiilme npecTaBuTe/IM HeOpranuieckux semecrs-30
1 Boznyx — cmech razoB. Cocras
BO3ayxa. Kucinopon — aneMeHT u

21 npocToe BeniecTso. O30H. 1 bubmuorteka [IOK
JlabopatopHnas pabota Ne5 https://m.edsoo.ru/ff0d448e
«KauecTBeHHOE OmpeieeHre
COJIepKaHUsI KUCIOPO/Ia B BO3IIyXE»

2 duznyeckre U XUMHYECKHUE CBOICTBA
KHCJIOPO/Jia (peaKI[uu OKUCIICHHUS,

29 ropenue). Ilonstre 06 okcuax. 1 bubmuoteka [IOK
JlabopatopHnas pabota Ne6 https://m.edsoo.ru/ff0d4614
«O3HakoMIIeHHE ¢ 00pa3amMu
OKCHJIOBY

1§ BI IT HUS KA B
23 ; 53600(1;)36TOPI/IOI/JII iqrprMmm(jfe(:{plf(ilciﬂ 1 bubmorexa I[IOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
4 TemoBoit 3 pexT xumuueckon

24 peaKuuHu, MOHATUE O 1 bubnunorexa LIOK
TEPMOXMMHYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKITUIX

5 Supmmemenoma cocotmaro 1 Promorera 10K

’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS
2% 6 [TpakTraeckast padota Ne 3 mo Teme 1 bubnmoreka [JOK

«[Tonyyenue u coOupanue KHUCIOpOaa,

https://m.edsoo.ru/ff0d4ae2
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W3y4YEHHE €r0 CBOMCTBY

97 7 Bomopoa — aneMeHT u npoctoe bu6nmoreka [IOK
BelecTBo. Haxoxienue B mpupoie https://m.edsoo.ru/ff0d4dd0
8 du3nyuecKue U XMMHUYECKIE CBOMCTBA
|| o e soopone Busorea 10K
. https://m.edsoo.ru/ff0d4dd0
«B3anMoelicTBHE BOIOPOIa C
okcuaom meau (11)»
29 9 IToHsATHE O KHCIOTAX U COIAX buGnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 10 CriocoOsI 1oTydeHust BOA0pO/Ia B bu6nmoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
o M et o 06
N ’ https://m.edsoo.ru/ff0d4f42
U3yUYEHHE €TI0 CBOHCTBY
30 12 Monsipabiii 00bEM ra3oB. 3aKoH bubnnorexa [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
1 Brrancnenus o0béMa, KOJIUIECTB
33 ’ BemecchlIsz ra3z§) ioeerecl; H:;IeCTiICOM?/ Bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
B ypmmermo penmtna cosone Busmitorera LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIIICHHH ra30B
15 dOu3nyecKue U XMMHUYECCKIE CBOMCTBA
35 BoJibl. JIabopaTopHas pabora Ne§ bubmuoteka [IOK
«B3aumoeiicTBIE BOIBI C https://m.edsoo.ru/ff0d587a
MeETaJIJIaMH )>»
16 CocraB ocHoBanui. [Tonsitue 00
36 uHankaropax. JlaboparopHas paboTa bubmuoteka [IOK
Ne9 «Omnpenenenune pH kucior u https://m.edsoo.ru/ff0d59e2
IeIoYen»
17 Bopa kak pacTBOpUTEIb.
HaceblmeHHbIe 1 HEHACHIIIICHHBIC
g Do aen e o 0K
https://m.edsoo.ru/ff0d5b40
skcriepuMeHT Ne3 «OcobeHHOCTH
pPacTBOPEHUS BEIECTB C PA3TMIHON
PacTBOPUMOCTBHIO
18 [TpakTuaeckast pabota Ne 5 mo Teme
38 «IIpuroroBiieHHE PACTBOPOB C bubnuoteka [JOK
ompeenéHHON MacCOBOM oMl https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 19 KonTponbnas padota Ne2 o teme bu6muoreka [IOK
«Kucnopoa. Bogopon. Boxa» https://m.edsoo.ru/ff0d6342
40 20 Oxkcupsl: cocTaB, KacCu(pUKAIIUS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 21 ITosyuyeHne U XUMHYECKUE CBOWCTBA bubmuotexa [JOK

KHUCJIOTHBIX, OCHOBHBIX U aM(i)OTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCHJIOB. [[eMOHCTpallMOHHBII
skcriepuMeHTNe4 «3yuenne
B3aumoeicTBus okcuaa meau (I1) ¢
pPacTBOPOM CEPHOU KUCIOTHI)

42 22 OcHoBaHus: cOCTaB, Knaccudukanms, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
23 [TonydyeHue u XUMHUYECKUE CBOMCTBA
o || s oo o Busorea 10K
R . https://m.edsoo.ru/ff0d67ca
HEPACTBOPHUMBIX OCHOBaHMA. Peakius
HEHTpATU3aIIN)
44 24 Kucnotsr: cocraB, kitaccudukanms, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
s P lomemessnemeneion | hiwo oK
' B https://m.edsoo.ru/ffOdfee2
«OTHOIIEHNE KUCIIOT K METaJlIaM»
26 Conu (cpenHue): HOMEHKIIATYpa,
Il Bl 11 HUSI, XAMAYECKH
46 zB(())Iglnga. IO[{CII\}/II‘({)TJICTp;IHI/IOHH:I(;‘;I ) buGnuorexa LIOK
https://m.edsoo.ru/00ad9474
skcnepuMeHT Ne5 «XuMu4eckue
CBOICTBA COICH»
27 [TpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME bubmmoreka [JOK
«OCHOBHBIC KJIACCHI HEOPTAaHUYECKHIX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI
48 28 ['eneTnyeckas cBsI3b MEXAY KilaccaMu bubmmnorexka HOK
HEOPraHUYECKUX COCTUHCHUI https://m.edsoo0.ru/00ad9a50
49 29 O060011IeHNE U CUCTEMATU3ALHS bu6nmorexa LIOK
3HAHHH https://m.edsoo.ru/00ad9ch2
30 'I'<OHTpOJ'II:Ha$I pabota Ne3 o Teme Buborexa IIOK
50 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequHeHuin"

https://m.edsoo.ru/00ad9ela

Pa3nen 3. [lepuoauyeckuii 3akon u Ilepuoguyeckasi cucrema XuMH4ecKux 31eMeHToB /1.
H. MenaeneeBa. CTpoeHnue arToMoB. XuMH4ecKas CBsi3b. OKHCIUTEIBHO-
BOCCTAHOBHMTEJbHbIC peakun- 15 yacos

SL e snewenton, Homne Bubmiorerca LIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX 3JIEMEHTOB
2 [lepnonnueckuii 3akoH 1 Butmiorexa [[OK
52 [Tepuoanueckast cucteMa XUMHYECKUX .
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menneneepa
53 3 [Tepuonpt TIbI, IIOATPYTIIIbI buGmorexa [IOK
PHOIEL, TPYITHIRL, HOATPYH https://m.edsoo.ru/00ada52c
54 4 Ctpoenue aromoB. CocTaB aTOMHBIX bubnuoteka [JOK
snep. M3otombl https://m.edsoo.ru/00ada342
5 CtpoeHnue 2IeKTPOHHBIX 060noqe1<v Butmiorexa [[OK
55 aTOMOB 3J1eMeHTOB [lepunonnueckoit

cuctemsl /1. 1. Menaeneera

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XUMHIECKOTO
9JIEMEHTA 110 €ro MOJIOKEHUIO B
[Tepuoanueckoii cucreme /1. U.

bub6nmoreka [IOK

o6 Menzeneesa. JlaboparopHas pabora ! https://m.edsoo.ru/00ada824
Nel2 «3yuenue oOpasioB BEMIECTB
METAJLJIOB U HEMETAJIIIOBY
7 3nauenue [lepuonnyeckoro 3aKkoHa
JUISL pa3BUTHS HAYKH U TTPAKTHKH. J].
H. Men B — Y4E€HBIN, IIeJaror u
57 rpam;ali[;f%%opy;ipHa; pZ%?)T(; 1 bubmorexa LIOK
. https://m.edsoo.ru/00ada96e
Nel3 «BzaumopeiicTBue ruipokcuia
IIMHKA C paCTBOPAMH KHCJIOT U
IIEI0YCH
58 8 DIIEKTPOOTPULIATETLHOCTH aTOMOB 1 bubmmoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
9 bubnuoreka [{OK
59 Honnas XUMHECKas CBA3k 1 https://m.edsoo.ru/00adac34
60 10 KoBasneHnrtHas nosspHas XuMu4yecKas 1 Bbu6moteka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 11 KoBasleHTHas HenonspHas 1 Bbu6moteka [JOK
XUMHUYECKas CBI3b https://m.edsoo.ru/00adaab9
12 bubnuoreka [{OK
62 Crenens okuceHus 1 https://m.edsoo.ru/00adae28
13 OKHUCIINTEILHO-BOCCTAHOBHUTEIIbHBIE
63 peaxiuu. JlabopatopHas padora Nel4 1 bubnnorexa [JOK
«OKHUCIUTENBHO-BOCCTAHOBUTEILHEIE https://m.edsoo.ru/00adb076
peaKIum»
64 14 OKHUCIIUTENIN U BOCCTAaHOBUTEIN 1 Bubmorexa OK
https://m.edso0.ru/00adb076
5 | | Crpocmmc smoms, Xeaaoosan ;  Bubmorexa LIOK
' https://m.edsoo.ru/00adb486
CBSI3bY»
66 1 O060011IeHNE U CUCTEMATU3ALHS 1 bu6nmorexa LIOK
3HaHUMH https://m.edsoo.ru/00adb33c
67 2 O00011eHNEe U CUCTEMATU3ALMS 1 bubmmoteka IIOK
3HAHUH https://m.edsoo.ru/00ad9ch2
68 3 O00011IeHNE U CUCTEMATU3ALHS 1 bubnmnorexa LIOK
3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME
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9 KJIACC

Koan
4ecTB
Ne 0 JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka P unpp
n/n 4acoB  o0pa3oBaTe/bHbIE PeCypcChl
Bcer
0
Pa3zgea 1. BemmecTBo 1 Xummn4yeckue peakuumn-17 yacos
Ilepuoguueckuii 3akoH. [lepuoanaeckas
1 CI/I(?FCMI:J, XUMHYECKAX 3neMEHTcI)[B piI | 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XI/IMI/I‘IeCKIPiIX 3JICMEHTOB TIEPBBIX TPEX 1 bubmorexa HOK
P p https://m.edsoo.ru/00adb6b6
TIePHOJIOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK
3 1 .
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunanr XuMHu4yecKkoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «[loBTOpEHue u yrnyOiaeHue 3HaHHA 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
Krnaccudukanus XuMHYECKUX PEaAKIHA 10 bubnuorexa [JOK
6 1 .
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcbh0
[ToHsiTHE O CKOPOCTH XUMUYECKOUN peaKiivu.
7 [TonsiTue o FOMI())FGHHLIX U reTe OFSHHI)II;I( 1 bubmorexa [IOK
p https://m.edsoo.ru/00adbe9a
peaKuusax
[TonsiTHE 0 XUMHUYECKOM PAaBHOBECHH.
@DaKTOpHI, BIUSIOUINE HA CKOPOCTh
XUMHUYECKON PEaKIIMU U MOJIOKEHHE
peaKl bu6mmoreka [IOK
8 XMUMHYeCKoro paBHosecus. JlabopatopHas 1 )
g https://m.edsoo.ru/00adc28c
paborta Nel «M3yueHue BIUSHUS yCTOBUHN
MPOBEJICHUS] XUMUYECKOM PeakIuu Ha e
CKOPOCTbY
OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC
9 peakuuu. JlaboparopHas pabota Ne2 1 bubnmoreka [JOK
«OKHUCITATETBHO-BOCCTAHOBUTEILHEIE https://m.edsoo.ru/00adcade
peaKIum»
Teopus 37AEKTPOIUTUYECKON JUCCOLIMALIIH.
CunbHBIC U c1a0ble SJIEKTPOJINTEHI.
10 Jlaboparopnast pabota NO%:) 1 bubmorexa HOK
paropras p ° https://m.edso0.ru/00adcd68
«DNEKTPONPOBOAHOCTH PACTBOPOB
BEIIIECTB)
HMonHble ypaBHEHHS pEAKIIUIA.
11 Jla6o aTgp Has a60Tpa Nolé-ll «Peakmun 1 bubmorexa LHOK
paTOpHas p - H https://m.edsoo.ru/00add448
oOMeHa MEXy pacTBOpaMH JIEKTPOIUTOBY
12 XUMUYECKHE CBOMCTBA KUCIIOT U 1 bubmuoreka [JOK

OCHOBaHHI B CBETE MPEICTABICHHUI 00

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

AIEKTPOJIUTHYECKON JUCCOIHAITIT

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE

13 MIPEJICTABICHUA 00 AIEKTPOIUTUICCKOM 1 bubmorexa LIOK
https://m.edsoo.ru/00add8b2
JICCOLMAIIUU
. bubmuorexa [JOK
14 Homstie o ruapomise coneit . https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O060061eHre U cucTeMaTu3alus 3HaHU! 1 https://m.eds0o.ru/00addd12
16 [TpakTrueckas padota Ne 1. «Pemenue 1 bubmuorexa [JOK
IKCIIEPUMEHTAIBHBIX 33134 https://m.edsoo.ru/00addbfa
)
17 Onepomiscean uccommas ;  bubmiorera IOK
' https://m.edsoo.ru/00addecO
XUMUYECKUE peakllui B PACTBOPAX»
Pa3zgen 2. HemeTa/JILI M X COeIUHEHUSA- 25 YacoB
18 OO01as XxapakTepuCTHKA raJOreHOB. 1 bubnnoreka [JOK
XMMHYECKUE CBOWCTBA HA IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComsiHast KUCIIOTA,
o | Mmoot oy | B LOK
. https://m.edsoo.ru/00ade104
skcriepuMeHT Nel «KadecTBeHHbIE peakuuii
Ha XJIOPUA-UOHBDY
o
20 Eﬁiﬁ;ﬁt;;;lceagorj;?g; Iﬁ;cigf;epﬁilqmne 1 bubmorexa LHOK
. ’ https://m.edsoo.ru/00ade348
e€ CBOMCTB»
o e S o LOK
’ https://m.edsoo.ru/00ade488
M30bITKE
29 OO6mas xapakTepucTuka 3J1eMeHToB VIA- 1 bubnnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIINN CEPHI.
Haxoxnenue cepbl 1 €€ cOeIMHEHUN B
23 pupojie. XMMHUYECKHE CBOMCTBA CEPHI. 1 bubnnoreka [JOK
Jlaboparopnast padota No5S «O3HaKOMIIEHHUE https://m.edsoo.ru/00ade64a
¢ o0pa3namMu cepsl ¥ €€ MPUPOAHBIX
COCAMHEHUI»
24 CepoBonopo, ctpoeHue, (pu3nuecKue u 1 bubnmnoreka [JOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunel cepsl. CepHas KUCIOTAa,
(du3nUecKre U XUMHUYECKHE CBONCTBA,
IIPUMEHEHHE. J[eMOHCTpallMOHHBIN
o5 skcnepuMeHT Ne2 «OOyrnuBaHus caxapa 1 bubmuorexa [IOK
M0J] ICHCTBUEM KOHI[CHTPUPOBAHHOM https://m.edsoo.ru/00adea28
CEpPHOM KHUCIIOTBI»
JlabopaTtopHas padota Ne6 «KauecTBeHHas
peaxius Ha CyIb(aT-uHOHBD)
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE BuGnuotexa LIOK
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS 1

CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE

https://m.edso0.ru/00adec8a
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OKpY’KaloIllel cpesibl COeTUHEHUSIMHU CepPhI

Brrancinenune maccoBoit JOJIM BBIXOJa

bu6mmoreka [IOK

21 NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa dJIeMeHTOB VA-

28 rpynmbl. A30T, paCIPOCTPAHEHUE B bubmuorexa [JOK
npupoe, GU3nIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA.

AMMUak, ero Gpu3NYeCcKrue 1 XuMHUYECKHe

29 CBOMCTBA, IIOJIy4CHUE U IIPUMECHECHHUE. bubnuoreka [IOK
Jlabopatopnas pabora Ne7 «Pacrno3naBanue https://m.edsoo.ru/00adf004
CoJIEd aMMOHHUS»

[IpakTrueckas padota Ne 3 o Teme Bubmorexa [IOK

30 «HovﬂyquHe aMMHaka, H3yHerHe ero https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCOTa, e€ Pu3nuecKue u bubnnorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH

32 aMMOHMUS B Ka4€CTBE MUHEPAIBHBIX bubnnorexa [HOK
ynoopenuii. XuMHYECKOE 3arpsi3HeHUE https://m.edsoo.ru/00adf518
OKpY’KaroIIel cpeibl COeTMHEHUSIMU a30Ta

B erom, e mnmiecte Bubmiorexa IOK

L https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJyYCHHE
| Homomoormms oo s e B LOK
N ’ https://m.edsoo.ru/00adfc20
MIPUPOAHOM cpenbl hochaTamu
VYrnepon, pacnpocTpaHeHue B IPUPO/IE,
¢du3nyeckre 1 XMMHYECKHE CBOMCTBA.

35 JIeMOHCTpallMOHHBIN SKCIIEpUMEHT Ne3 bubnuoreka [IOK
«O3HaKOMIIEHHE C TIPOIIECCOM aICOPOIIHU https://m.edsoo.ru/00adfd9c
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHBOTra3a
Oxcupl yriaepoaa, ux pusnueckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHIE bu6mmoreka [IOK
npoOIeMBbl, CBS3aHHBIE C OKCHJIOM yTiiepoa https://m.edsoo.ru/00adfebe
(V)

37 VYronbpHas KUCIIOTa U €€ COH bubmorexa HOK

https://m.edso0.ru/00ae006¢

o | Domemmmrion X 4o e B 10K

) " https://m.edso0.ru/00ae027e
KavecTBeHHast peakiys Ha KapOOHAT-HOH
3 oprammcesin neuectaa a0 Bubmiorera LIOK
https://m.edsoo.ru/00ae054e
COEMHEHUSIX YIIIepoa

40 Kpemuuii u ero coenuneHus bubmorexa HOK

https://m.edso0.ru/00ae080a

41 [TpakTuyeckas pabora Ne 5. Pemenue bubmuoreka [IOK

OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME

https://m.edso0.ru/00ae0bf?2
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«Baxuelnme HeMeTayUIbl U UX
COETMHEHUS

KonrtponsHas padora Ne3 o reme

bubmuoreka [JOK

42 «BKHEHIINE HEMETAILIBI H HX https://m.edsoo.ru/00ae0el8
COCIUHCHHS»
Paznen 3. Merajuibl U X coelnHeHnsi- 20 yacoB
OO01mas XxapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJIOB. MeTamueckas
CBA3b U METAJUIMYECKask KPUCTAINYECKAst bubmumoreka [IOK
43 N N )
pemérka. PU3nUecKue CBOMCTBA METAJLIOB. https://m.edsoo.ru/00ae103e
Jlaboparopnas pabota Ne8 «3ydenue
00pa3IoB METAIIIIOBY
XHWMHYECKHE CBOMCTBA METAIIIIOB.
44 DNEeKTPOXUMHUYECKUHN Psi/i HAPSHKEHUM bubmorexa HOK
https://m.edsoo.ru/00ae1156
METaJIIOB
OO01mmue criocoObl MOTYYCHHUS METALIOB.
Crnnasel. Beruncienus o ypaBHEHUAM bubnuorexa [IOK
45 . )
XMMHUYECKHX PEaKIni, €CII OJIUH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH
46 [ToHsATHE O KOPPO3UM METAJLIOB bubmorexa LIOK
https://m.edsoo.ru/00ael1278
€JI0YHbIC MEeTaJUTBI JleMOHCTpallMOHHBIN
47 Z])JI-(ICHepI/IMeHT Ne4 <<B£aHMoneFI)ZcIiBHe bubmorexa [IOK
o https://m.edsoo.ru/00ae14b2
HaTpusi C BOAOW»
48 OxcuIbl ¥ TUIPOKCHIBI HATPHS U KalTusl bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 [I{enrouyHO3EMENBHBIE METAILIIBI — KAJTBLHUKU U bubnnoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
Baxkueiinime coefMHEHUS KaJIbIIHA.
JleMOHCTpalMOHHBIN 3KciepuMeHT NoS
50 «B3anMoelicTBue OKcHIa KaJbIUs C bu6mmoreka [JOK
BOJIOW» JIeMOHCTpAIlMOHHBII SKCIIEPUMEHT https://m.edsoo.ru/00ae15e8
Ne6 «OxkpaiivBaHue IaMeHu HOHAMU
HaTpUsl, Kalus U KaJTbIUS
51 O06o06mmenre 1 cucTeMaTr3alys 3HaHUH 110
Teme «MeTamuib»
52 XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubmorexa [IOK
https://m.edso00.ru/00ae1886
[IpakTrueckas padora Ne 6 1o Teme
53 ")IIZéCTKOCTB BOE[LI 1 METOILI €€ Eubmorexa LIOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [JOK
54 AdmomuHHii https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOMCTBA OKCHIA U
ruapokcuaa. Jlaboparopuast paborta Ne9 Bubnmorexa [JOK
55 «ITomydeHne ruApPOKCHUIA ATIOMUHUS U

B3aHMOJICHCTBHE €r0 ¢ KUCI0TaMU 1
mieao4aMmu»

https://m.edso0.ru/00aelc64
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56 Keneszo. JleMoHCTpallMOHHBIN SKCIIEPUMEHT 1 bubnmuorexa [JOK
Ne7 «"openue xene3a B KUCIOPOILH https://m.edsoo.ru/00ae1d86
Oxcuppl, TuIpoKcH bl U conu xenesa (1) u
57 xenesa (I11) JlTabopaTopuas padora NelO 1 bubmuorexa [JOK
«KavecTBeHHBIC peakuu Ha HOHBI Fe2+ u https://m.edsoo.ru/00ae35e6
Fe3+y
58 O06001IeHre U cCUCTEMaTH3aIis 3HAHUIA 1
9 enepuenTatm X S0 0 1o y | Bubmiorexa IOK
N https://m.edsoo.ru/00ae3de8
«BaxkHele MeTaibl U UX COSTUHEHUS»
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peaKuuii, €Ciii OJJMH U3 PEarcHTOB JaH B BuGnuotexa LIOK
| Bavamcrens vaceonol 1o savora " htoslimedsoo.ru/00ze1750
MIPOJYKTA PeaKuu
61 O0001IeHrEe U CHCTeMAaTH3aNs 3HAHUN 1
62 KonTponbnas padora Ne4 o teme 1
«BaxkHel1e MeTaibl U UX COSTUHEHHSI»
Pa3znen 4. Xumus u okpyxawuas cpeaa- 3 yaca
63 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 bu6mmoreka [IOK
’KU3HH YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKPY KaroLei 1 bubnnorexa [JOK
cpebl https://m.edso0o.ru/00ae4270
65 Ponp XxumMuM B pelieHnn SKOJI0THYECKHUX 1 bubnnoreka [JOK
npoOiem https://m.edso0.ru/00ae4270
66 O06o0meHre u cucTeMaTr3aIis 3HaHHHA 1 ﬁﬁﬁ/ﬁeﬁiiﬂﬁlomo d0a
67 OO0o001IeHre U CHCTeMAaTH3aINs 3HAHUN 1 Eﬁﬁ/ﬁeﬁi&%/ma db33c
68 O0o001IeHre U cHCTeMaTU3allus 3HAHUH 1 ﬁﬁﬁ/ﬁeﬁigﬂﬁ/ma d9¢ch?
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA

» Xumus, 8 knace/ O.C. I'abpuensia, AkunonepHoe oomectBo «M3narensctBo «lIpocBemenuey

» Xumus, 9 kimacc/ O.C. I'abpuensH, AkimonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Xumus. Jlunaktnaeckuii Marepuai. 8-9 Kiacchl: mocodue i yuuTenel 001eo0pa3oBaTebHbIX
yupexaeHuit/A.M.Panenkwnii.-M.: [Ipocsemienue, 2010r.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://myschool.edu.ru/, https://resh.edu.ru/, https://m.edsoo.ru






